INTRODUCTION
Mucosal surfaces are constantly exposed to a myriad of foreign antigens. To protect against pathogenic microorganisms or hostile compounds, such as toxins, the mucosa has developed effective barrier functions. For the maintenance of these barrier functions, secretory IgA (sIgA) is thought to play a particularly important role (McGhee et al., 1992) . In the intestinal immune system, IgA B cells are derived from precursor cells in the Peyer's patches (PP) (Cebra and *Corresponding author. Shroff, 1994). After antigen stimulation, IgA lymphoblasts migrate from the PP via the mesenteric lymph node (MLN) and the thoracic lymph duct to the blood and eventually home back to the lamina propria of the gut mucosa. The development of normal PP morphology appears to be dependent on the local exposure to antigens in the intestine. Investigations of gnotobiotic or neonatal mice have demonstrated only a few IgA B cells in poorly developed PP (Cebra et al., 1980 (GC) in the B-cell follicles of the PP. It is important to note that even without specific immunization, conventionally reared animals, in contrast to spleen and lymph nodes, exhibit large numbers of GC in PP (Butcher et al., 1982) . One explanation for this may be that the IgA-committed B cells from PP commonly have specificities against phosphocholine,/32-1 fructosyl groups, or/3 galactosyl groups, which are antigens that may be associated with the normal bacterial flora of the gut.
GERMINAL CENTERS
Germinal centers are histologically defined areas containing rapidly dividing B lymphoblasts enmeshed in a network of follicular dendritic cells (FDC) and relatively few CD4 T cells (Liu and Banchereau, 1996) . The GC is formed after antigen stimulation and reaches a maximum size after 10 to 14 days. A general view is that the GC reaction is dependent on the presence of CD4 T cells. Also in the gut mucosal immune system, CD4 T cells in PP are thought to play a critical role for the generation of IgA immune responses (Cebra et al., 1980 (Cebra et al., 1980; Gottstein et al., 1993) . In the PP, the GC contains 75-80% IgA B cells, whereas in peripheral lymph nodes, very few IgA B cells are seen (Butcher et al., 1982 (Weinstein and Cebra, 1991 (Strober and Ehrhandt, 1994) . Recently, it was reported that a majority of the GC T cells may be phenotypically distinct Thyl-CD4 cells (Harriman et al., 1990; Zheng et al., 1996) . Also (Kelsall and Strober, 1996; Ruedl et al., 1996) . Recent preliminary reports have suggested that dendritic cells isolated from PP or treated with IL-10 may favor Th2 differentiation and cytokine secretion of CD4 T cells.
COSTIMULATION AND GC FORMATION
Earlier studies have clearly demonstrated that cell-cell interactions via the CD40L and CD28 on the activated T cell critically influence the formation of GC (Foy et al., 1994; Bluestone, 1995; Sharpe 1995) . Whereas both CD40L and CD28 interactions appear to affect GC formation, isotype switching, and development of memory, there may also be differential effects on these events as well as on other events such as Ig hypermutation (Han et al., 1995) . Moreover, it is also probable that these T-cell-B-cell interactions affect the development of the CD4 T-helper functions in vivo (Essen et al., 1995 (Freeman et al., 1995) . Therefore -/-mice, the latter study suggested that expression of CD4 was important for GC formation in PP Dianda et al., 1996) . Nevertheless, at present, we must conclude that the relationship between CD4 T cells and the formation of GC in PP is poorly understood.
The CD4 -/-mice had normal levels of IgAproducing cells in GALT and gut lavage contained unaltered levels of total IgA (H6rnquist et al., 1995) . Stedra and Cerny (1994) , and based on our findings, it seems reasonable to assume that the presence of GC in PP does not constitute proof of the ability to respond to oral immunization with T-cell-dependent antigens. (Rousset et al., 1991; Ehrardt et al., 1996) . The data suggest that whereas IgA-switch differentiation may proceed in the presence of soluble T-cell factors, that is, cytokines, terminal differentiation of IgA B cells may critically depend on B-cell interaction with activated CD40L-expressing T cells.
IgA B cells, in contrast to IgA-/IgM B cells, were strikingly more responsive to T-cell dependent activation, that is, CD40L interaction, than to T-cellindependent activation via membrane cross-linking of receptors. Thus, the close interaction with the activated T cell most probably is a necessary precondition for terminal IgA B-cell differentiation in vivo. However, there was no difference in responsiveness between PNA-high B cells isolated from GC of PP and PNA-low-lamina-propria IgA B cells, suggesting that CD40L expression may not be sufficient to explain the regulatory role of CD4 T cells in these two locations. Nevertheless, collectively, the data provide evidence that costimulation is playing a pivotal role in IgA B-cell differentiation. To this end, we used the recently developed CTLA4-Hyl TG mice, which were reported to lack GC and exhibit poor B-cell isotype switching following systemic immunizations with soluble protein antigens . The transgenic mice overexpress the CTLA-4Ig-protein, which binds both CD80 and CD86 and blocks the interaction with the CD28/CTLA-4 receptors. We found that in unimmunized CTLA4-Hyl TG mice, total serum IgA levels were normal, whereas total IgG levels were significantly reduced. Also, total IgA in gut lavage was normal (Table I) (Table 2 ). This finding agrees well with previous reports demonstrating unaltered ability to induce T-cell responses in the CTLA4-HT1 TG mice (Ronchese et al., 1994) , whereas T-cell help for
IgA B-cell differentiation after specific oral immunizations appears to be inhibited.
CONCLUDING REMARKS
In conclusion, the CTLA4-Hyl TG mice, as well as 
